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tin box just large enough to receive it. The bacteria. 
samples are shipped in portable ice boxes. There is an 
outer box with asbestos packing and a copper lining, 
and an inner copper tray divided into compartments 
to hold the tin boxes just mentioned, and between the 
outer boxes and the tray is a large space for ice. The 
boxes hold sufficient ice to last eight hours in hot 
weather. 

The samples are almost invariably received in good 
condition. When the 
samples reach the labo
ratory, each is given a 
serial number and en
tered in an index book. 
The physical examina
tion of water includes 
the temperature of the 
sample at the time of 
collection,' the amount 
of sediment, and the 
turbidity after standing 
twelve hours, the color 
and the odor. 

J ,ien·tili, jmeri'Jn. 
�O NOTAlILE HIGH-SPEED FOREIGN CRUISERS. 

It is now many years since our famous high-speed 
cruisers, " Minneapolis" and" Columbia," startled the 
naval world by the then unprecedented speed which 
they achieved on their trial runs. The " Columbia," 
it will be remembered, maintained on her trial an aver
age speed of 22'S knots an hour, while the .. Minne
apolis" was officiillly credited with an average of 23'07 
knots an hour. Nothing of the kind had hitherto been 

RUSSIAN, 23 KNOT, PROTECTED CRUISER, II ASKOLD," 

exceeded 23 knots an hour, the speed on certain 
stretches of the trial course reaching within a fraction 
of 25 knots per hour. 

I. .. Askold. "�The " Askold " is one of the four pro
tected cruisers which are being built for the Russian 
navy in foreign shipyards. One of these, the "War
yag," has been constructed at the Cramp shipyard, 
Philadelphia; and is now undergoing her trials. Two 
others, the" Bogatyr" and the "Boyarin," have been 

built respectively at. 
Stettin and Copenha
gen, while the •. Ask
old" is nearing comple
tion at the Germania 
yard, Kiel. All four 
vessels are to have a 
speed of 23 knots an 
hour, . and carry the 
s a m  e armament, al
though there will be a 
difference in the matter 
of its disposition. '1'he 

" Askold" has a dis
placement of 6,000 tons 
on a draught of 20 feet 
4 inches. She is 426 
feet 6 inches in length, 
49 feet 3 inches i n 
beam, her normal coal 
s u p  p l y  is 710 tons, 
while her bunker ca
pacity is 1,000 tons. 

The sanitary chemi
cal analysis ordinarily 
includes the determina
tion of nitrogen as al
b u m  i n o i d  ammonia, 
free amlllonia, nitrites 
and nitrates; total res
idue on evaporation, 
loss on ignition, chlo
rine, iron and hard 
ness. In addition to 
these the following de� 
terminations are some
times made: Oxygen 
consumed, alkalinity, 
incrusting constituents, 
dissolved oxygen, car
bonic acid, etc. 

Displacement, 6,000 tons. Speed,23 knots, Maximum Coal Supply, 1,000 tons, Armor: Deck, 3 inches; gnn positions, 3 inches and 
5 inches. Arlnalnent: Twt'lVe 6-inch rapid-fire; twelve 3-inch rapid-fire; eight 3-ponnders; two I-ponnders; two machine gnns, '.I'orpedo 
'.I'ubes, six. COlDplelDent,500. Date of' Completion, 1900. 

It will be noticed that 
the ratio of beam to 
length in the "Askold" 
is about 1 to 9; a most 
exceptional proportiolJ 
for a warship, and ora' 
that is only found ill 
fast steamer� of the 
merchant marine, and 

Microscopical exami-
nation of the water determines the number and kind 
of microscopic organisms present, together with the 
amount of amorphous matter. The bacteriological ex
amination consists of the determination of the number 
of bacteria present in the sample of water and a quali
tative test for the presence of bacillus coli communis. 

The miscellaneous work in the laboratory includes 
the analysis of coal, lubricating oil, 'boiler scales, boiler 
compounds, cements, deposits from driven wells, etc. 
These are all problelns of engineering chemistry, and 
the most important part of this work is the analysis of 
coal. Most of the experimental work that has been 
carried out in the laboratory has been in connection 
with problems pertaining to the condition of the water 
supply; but, in addition to this, con8iderable attention 
has been given to the study of methods of water analy
sis and to other subjects of scientific interest. Prob
ably the most important work of this kind was the 
ascertaining of the normal chlorine for the watershed 
of the Brook-
lyn water sup
ply, and the 
ob s e r v a t i ons 
have been ex
tended o v e r  
the whole of 
Long Island. 
Samples were 
collected from 
seventy - seven 
sources a n d  
from the re
sults of their 
examination, a 
map of normal 
chlorine for the 
i s l a n d  has 

accomplished by vessels of the size and sea-going abil
ity of these ships, and it is a fact that to accomplish 
these results considerable sacrifices were made in their 
offensive and defensive qualities. The armament was 
light, and the protection was confined to an armored 
deck. Contemporary vessels of the "Minneapolis" 
and "Columbia" that carried heavy armament and 
were protected with a belt at the water line, such, 
for instance, as the " New York" and "Brooklyn," 
only secured these advantages by a sacrifice of 
speed. 

Improvements in the materials of construction, the 
introduction of tubular boilers, and the construction of 
engines suited to a high speed of revolution, have 
enabled designers to provide heavily arl.)1ored vessels 
with a speed which was altogether impossible at the 
time the" Minneapolis" and "Brooklyn" were built, 
with the result that it is getting t.o be quite the fashion 
to provide even the armored cruisers with sufficient 

in sHlall fighting craft 
of the torpedo boat and destroyer type. In this 
respect the "Askold" differs materially from the 
other three vessels of her class, the "Waryag," for 
instance, having a beam of 52 feet and a length of 
420 feet, or about 1 to 8. In consequence of her finer 
lines the "Askold" is 500 tons less in displacement 
than her sister ships, the "Waryag" displacing 6,500 
tons and the ., Askold " 6,000 tons. 

Her armament is identical with that of the" War
yag," although it is somewhat differently disposed. 
It consists of twelve 5'9-inch guns, of which six will be 
mounted in sponsons, three on each broadside on the 
main deck, while four will be mounted in recessed 
portll on the same deck, two forward and two aft. Of 
the other two guns, one will be mounted on the quar
ter deck and one will be mounted on the superstruc
ture deck, above the forecastle, and well toward the 
bow. All of the above guns will be of the rapid-fire 
type. The ,. Askold" will also carry a dozen 3-inch 

rapid-fire guns, 
four forward, 
four aft. and 
four amidships 
on the gun 
deck; e i g h t 
3-p o u n d e r s ,  
two 1-pound
ers and two au
to m a t i c  ma
c h i  n e  guns. 
She will also 
b e  provided 
with six torpe
do tubes, two 
of which will 
be submerged. 
The protective 
deck will be 3 
inches in thick
ness, and the 
principal gun 
positions will 
b e protected 
by 5-inch to <l
inch n ick e l  
steel. 

been prepared. 
T h i s m a p  
shows that ex
cept at the east 
end of t h e  
island, and ex
cept near the 
coast, the nor
mal chlorine is 
below six parts 
p e r  million. 
The r e  s ui t s 
which h a vIe 
been obtained 
by the esta b
l i s  h m e n  t of 

FRENCH, 23 KNOT, PROTECTED CRUISER, "CHATE.AURENAULT." 

It must be 
confessed that 
the .. Askold " 
has a v e r y 
s t r i  ki n g  ap
pearance, and 
i s  suggestive 

Displacement, 8,018 tons, Speed, 23 knots, Maximum Coal Supply, 2,100 tons. Armor: DeCk, 2')4 inches horizontal, 4 inCHes on slopes; gun positions, 2')4 

inches. Armament: 'l'wo 6'5-inch rapid-fire guns; six S'b-inch rapid-fire guns; ten 3-ponndere /lnd five l-pounders. Complement, 625. Date of' COluple
tlon, 1900_ 

t h  i s  labora-
tory would warrant other cities in opening similar 
laboratories. 

••••• 

" LA WN tennis elbow" is Olle of the modern com
plaints, and appears to be associated with a certain 
stroke used by expert players. It is sometimes caused 
by a sudden strain or long-continued overstr",iD. 

power to d rive them at speeds of from 22 to 24 knots 
an hour. 

We present illustrations of two of the latest of the 
high-speed cruisers that have been built in European 
y ards. Both of them are required by contract to 
achieve a speed of 23 knots an hour.' One of them, the 
.. Chateaurellault," h",s had her trial!!, and has easily 

of an over
grown torpedo boat destroyer more than of a first
class cruiser. This is due in part to her possession of 
no less than five tall smokestacks, a number which has 
never before been placed on a warship. Her boilers 
will be of the water-tube type, and will supply steam 
to three sets of triple-expansion engines, driving three 
propellers, a.system which was adopted with success iD 



our own" Minneapolis" and "Columbia." The com
plement of the ,. Askold " is to be 580 officers and men. 
If our readers wir.h to make further comparison of this 
fine vessel with the sister ship recently built by the 
Cramps, they are referred to the SCIENTIFIC AMER 
lOAN of November 5, 1898, in which will be found an 
illustrated description 01' the • •  Waryag." 

II. "Chateaurenault. -The French protected cruiser, 
the" Chateau renault," was laid down at La Seyne in 
1896 and launched in 1898. She is 443 feet long be
tween perpendiculars, has a beam of 55 feet 9 inches, 
and a mean draught of 22 feet 6 inches with a dis
placement of 8,018 tons. She is thus about 600 tons 
larger than'the "Minneapolis." Like her, she is driven 
by three sets of vertical, triple-expansion engines. The 
boiler plant consists of fourteen N orman·Sigaudy 
double-ended boilers, which supply steam at a working 
pressure of 210 pounds to the square inch. It will be 
seen that she has unusual smokestack capacity, for 
not only are there four smokestacks, but they are 
of large diameter. Hence, the "Chateaurenault" 
should have no difficulty in realizing a natural draught 
horse power of 13,800. The contract horse power 
under forced draught is 23,000, and the corresponding 
speed is 23 knots. 

The armament consists of two 6'5-inch rapid-fire 
guns mounted on the main deck, one forward, one aft, 
and protected by shields, each gun having a separate 
ammunition hoist; six 5'5-inch rapid-fire guns in spon
sons on the gun deck, two firing dead-ahead and two 
dead-astern, and each protected by a circular shield; 
and ten 3-pounders and five I-pounder rapid-fire guns 
mounted in commanding positions throughout the 
ship. For protection the vessel depends upon a steel 
deck which is 234 inches thick on the flat and 4 inches 
thick on the slopes above the machinery. There is 
also 2%; inches of steel protection on the sponsons for 
the gUllS. 

The" Chateau renault " is designed for the same class 
of work as our " Minneapolis" and " Columbia," that 
of commerce destroying, and in order to prevent de
tection when she is searching for the merchant ships 
of the enemy, she has been made to conform, as far as 
possible, to the outward a.ppearance of a modern 
trans-Atlantic steamer. Hence, there are no fighting 
tops on the vessel, and her masts and funnels are given 
the rake and trim appearance which characterizes the 
pole masts of a merchant steamer. 

• ·e' • 

SOME PERSPECTIVES OF THE PARIS EXPOSITION. 
Notwithstanding the amazing proportions of the 

Paris Exposition, the utmost perfection of detail has 
been maintained throughout. The casual visitor may 
look upon it as a mere agglomerat.ion of beautiful, and, 
perhaps, fantastic buildings which have heen erected 
for the entertainment of sightseers, but to the thought
ful it is something more than an ephemeral fairyland. 
It illustrates in the most elaborate manner possible 
the progress made by man during the last one hundred 
years in every department of art, science, and industry. 
It is a veritable epitome of the natural and industrial 
resources of the entire globe. The exhibition palaces 
are of vast size, and some of them are handsome, but 
others show that the too great facility with which staff 
can be worked, often results in rather meretricious 
decora tion. 

In the area between the Alma and Invalides Bridges, 
the nations have built a naost bewildering series of 
palaces and paVilions and the effect produced by them 
is singular and pleasing. .. Old Paris" adds a keynote 
of medirevalism and serves to link together the present 
and the past. The amusement sections are filled with 
interesting shows of a more or less serious nature, and 
the East adds a series of picturesque streets and sq uares. 
The Exposition authorities have endeavored to render 
the exhibition as complete as possible hy inaugurating 
in each department retrospective and centennial sec
tions in which the visitor can compare the past with 
the present and can form his own estimate of the 
wonderful advance since the time of Napoleon 1. 

There are forty-five entrances to the Exposition, but 
the visitor strolling down the Champs Elysees uatur
ally comes first to the monumental entrance at the 
Place de la Concorde. This great gateway, designed 
by M. Binet, is, without question, the most criticised 
building that has ever b"en erected at this or any 
other exposition. It is familiarly known as the" Sala
mander," owing to its resemblance to a stove 9om
monly so denominated. In its main lines it resembles 
somewhat a great wicker basket with long, curved 
handles, the whole affair being inverted and crowned 
by a female figure. It is painted blue, green and 
white, and the gilding is considerable . •  The front 
arch, facing the Place de la Concorde, is surmounted 
by M. Moreau-Vautier's startling creation. The figure 
is supposed to symbolize Paris, and is clad in the to
day's costume of a Parisienne. It terminates worthily 
the one conspicuous failure of the Exposition. The 
public enters through the great arch, and disperses by 
the two lateral arches, after passing through one of the 
seventy-six turnstiles. This arrangement is most in
genious, and permits of nearly one thousand people 
per minute entering the grounds at this point alone. 

J titutifit �mttitJu. 
The turnstiles are placed back to back :in double 
rank. 

The visitor, after entering the gate, finds himself in a 
vast pleasaunce extending from the Place de la Con
cord e to the Pont des Invalides, The space is admir
ably filled with thousands of plants and flowers. The 
visitor crosses the Avenue Nichollts II. , which sepa
rates the two Palaces of Fine Arts and then passes 
down the Rue de Paris, along which are distributed 
the buildings of the city of Paris, the Horticultural 
buildings and the palace where the congresses areto be 
held. Directly across the Seine is the .. Street of 

Nations," with the picturesque and intereEting build
ings. The Quai d'Orsay continues the "Streets- of 

Nations," after passing the Pont de PAlma, but the 
Pavilion of Mexico is the last of the national buildings. 
Then comes the Pavilions of Hygiene, the Navy and 
Military Pavilion, the Palace of Navigation, the 
Pavilion of Forestry, etc. 

We now reach the Cha.mp de Mars, the arrangement 
of which is much the same as it was in 1899, but the 
long buildings on either side are quite different in de
sign from those of the earlier Exposition, and the 
masking o f  the fa�ade of the Electricity Building by the 
enormous Chateau d'Eau is wost successful. It is in 
the form of a gi�antic grotto, in which at night a foun
tain of rainbow-colored water plays incessantly. In 
the center of the immense basin is a syrubolical group 
representing Humanity and Progress. The Palace of 
Electricity lies directly behind this ornamental foun
tain, and in the rear of it are the sections of Agl'icul
ture and Food and tne great Salle des F�tes. The. 
Palace of Agriculture was the old Machinery Hail, and it 
has been completely ch anged. The buildings on both 
sides of the Champ de Mars extend from the Electricity 
Building to the Eiffel Tower. On the right side, be
ginning at the Electricity Building, are the sections 
given up t.o mechanical industries, civil engineering, 
transportation, education, letters, science and arts. 
On the other side are the buildings devoted to mechan
ics, textiles, mines and metallurgy. 

The Eiffel Tower forms a great entrance to the 
Champ de Mars and was, perhaps, one of the chief at
tractions of the Exposition of 1889, and is the loftiest 
tower in the world, being approximately 1,000 feet 
high. The tower weighs 16,000,000 pounds, and 
millions of rivets were used in its construction. It has 
been recently repainted, and 60,000 pints of paint were 
used for each coat. It is illuminated at night by 7,000 
electric lights of ten-candle power each. The view of 
the Exposition from th� top of the tower is most at
tractive, the bright colored pavilions, towers and ter
races showing off to the greatest a dvantage, and pro
ducing an effect of confused architectural magnificence 
never to be forgotten, recalling in many ways one of 
the fantastical panoramas of Dore. At the base of the 
tower are various concessions and exhibits, such as 
the Tour de Monde, the Palace of Costumes, the Cineo
rama, the Mareorama, the Grand Celestial Globe, and 
various panoramas. 

Standing at the Eiffel Tower the view of the Tro
cadero is most imposing. In 1878, the Palace du Tro
cadero was considered' a wo"nder, but it now looks 
dingy by contrast with the white and parti-colored 
plaster buildings in the gardens housing the colonial 
exhibits. There is enough of the East about the scene 
to produce a bizarre and delightful appearance. 

The ensemble of the Exposition shows a variety of 
architecture which might be called" architecture de 
fete," and reminds one of the handsome fa�ades and 
arches which Renaissance architects and painters were 
so fond of building on all gala days. The architecture 
is nowhere severe, color is freely used 'and sometimes 
becomes vulgar. The question may very reasonably 
be asked whether or not any part of the Paris Expo
sition is of as effective architecture as the" Court of 
Honor" at our own Fair of 1893. On the whole there is 
not, although certain parts of the Paris Exposition are 
very fine, the Seine particularly playing an important 
part, it being rather more picturesque than any feature 
of our own Fair. The na tural beauty of the site has not 
been destroyed, the gardening is perfect and every
where there is an evidence of taste and good judgment 
in decoration with the exceptions noted, and over the 
�hole Exposition there reigns a holiday air. 

... ," 

AT the annual meeting of the American Academy of 
Medicine, Dr. Pyle referred to an article which ap
peared in aNew York paper, entitled" Sleep Cure for 

Nervous Diseases." This cure consisted of eight 
grammes of bromine in a half glass of water every two 
hours. The paper also stated that the discoverer of 
this cure also maintains that rest-absolute prolonged 
rest-is the one thing which persons suffering from ner
vous disorders stand most in need of, and that they 
can obtain the rest through the agency of "bromine" 
better than any other way, says The Medical News. 
This only shows the great danger of medical ad vice 
which is given so freely in the daily papers. Bromine 
in a.'l overdose acts as a corrosive poison and produces 
violent inflammation of the lips, mouth, tongue and 
cesophagus, with incessant burning pains fol lowed in 
two hours and a half by prostration ending in death. 
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Engineering Notes. 

In Siberia acetylene gas is largely used to light up 
various ope.-ations along the line where work is carried 
on at night. 

The rail way authoritries of the Mexican government 
have been ordered to use certain safety appliances. All 
the passenger cars must be so equipped before the end 
of 1904. 

Forty-one gas engines using blast furnace gas are 
working in Germany, the total horse power aggre
gating 21,950. The horse power of such engines in 
Belgium is 3,700, France 3,250, and England 2,060. 

London is t.o have a new street, which will give a 
great thoroughfare north and south .. The new street 
will begin at Theobald's Road, will cross High Holborn, 
and will finally reach the Strand by means of two arms 
which are limited by Somerset House. 

The railway mileage of Europe has incr.?ased from 
83,680 miles in 1875 to 167,439 miles in 1899. The in
crease has been the largest in Russia, amounting to no 
less than 15,142 miles; then comes Germany, 14,666 
miles; and France with 12,990 miles; while England 
has added only 5,089 miles. 

It is said that coal was mined prior to 1113. In the 
Liege district coal was first found a bout 1199. In 1214 
coal was attracting some attention on the southern side 
of the Firth of Forth. This was a hundred years after 
the mines in the Worm district are said to have been 
opened and regularly worked. It is not likely that 
coal was mined in Great Britain before the thirteenth 
century. 

The fire department of New York city has 94 engine 
and hook and ladder companies, and 1,375 officers and 
men in the Boroughs of Manhattan and Bronx, and 
the Boroughs of Brooklyn and Queens have 80 such 
companies and 1,029 officers and men. There are also 
6 powerful fireboats in commission. The Boroughs of 
Richmond and Queens have a volunteer service of 
1,725 and 2,000 men respectively. 

A corporation has applied to Congress for permission 
to lay underground pipes in the streets of Washington, 
D. C., for the purpose of distributing cool air through 
the business buildings and residences of the city. The 
scheme provides for the erection of a refrigerating plant 
at some central poin t, from whiilh cold air will be 
pumped for distribution through the system of pipes. 
The flow of cold air will be regulated in a manner 
somewhat similar to the measurement of gas, and can 
be turned on the same as hot air is turned on from a 
furnace. 

The new engines of the Denver & Rio Grande Railway 
have iron pipes extending along the roof of the cab 
and connecting with the boiler. Through this pipe, 
without making a perceptible motion, says The Rail
way Review, either the engineer or fireman can send, 
under 200 pounds pressure, a jet of steam and boiling 
water that would effectually kill o.r injure anything 
living that happened to be on the tender or the front 
end of the baggage car. The blow-off cock thus ar
ranged is expected to prevent train robbers climbing 
over the tender. 

The West Shore Railroad Company recently had 
some litigation with a refrigeration company over a 
piece of land. The railroad company had a spur of 
track on the property, and when the refrigeration com
pany began to drive piles for the foundation of its new 
building, the railroad company ran an empty box car 
upon t he tracks and halted it in the line of the pile driv
er. 'fhe workmen proceeded to saw the car in two and 
throw off the piece that lapped over onto their prop
erty. The person, at whose instigation this was done 
was arrested, and a freight engine was backed upon 
the disputed property. The case was taken into court. 

At the acetylene works which supply the gas to the 
Hungarian street railway, chloride of lime was for
merly employed as the purifying material. They now 
use a mixture of chloride of lime and sodium plumbata 
containing an excess of alkali. Chloride of lime alone 
is likely to cause the explosion-of the gas, on account 
of the liberation of chlorine. A purifier charged with 
a new mixture was opened after ten hours' working. 
When the upper grating, covered with lime, was re
moved, spontaneous combustion took place, and a long 
flame rose from the apparatus, but there was no ex
plosion. Under these conditions, therefore, it is safe 
to say that the new mixture is not dangerous. 

The administration of the Chinese Custom House 
has recent.ly published its annual report, according to 
which the exterior commerce of China has been, in 
1899, 460,000,000 of taels (the tael equals about 75 cents), 
this being an increase of 21,000,000 over 1898. Tha 
revenues of custom houses were 26.000,000, and increase 
of 3,000,000 over 1898. The exports have been 195, 000,000, 
surpassing those of 1898 by 36,000,000, alld the imports 
are valued at 264,000,000. The imports from America 
and Japan have given the greatest increase. The ves
sels which have entered in 1899 into the Chinese ports 
give a total of 5,479,000 tons, the figure for 1898 being 
4,927,000. England represents 59 per cent of the total; 
China, 24; Japan, 7; Germany, 5; France, 2; America, 
Sweden and Russia, each 1. 
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